All reactions were performed in dried glassware in the absence of air and moisture if not indicated otherwise. All chemicals were obtained from Aldrich and dried and purified carefully. Tropical ® Coco Carb has been purchased from amazon.
Synthesis of the mesoporous silica (KIT-6) template:
The synthesis has been performed analogous to a procedure already described in literature. 1 12 g Pluronic P123 were dissolved in diluted hydrochloric acid (23.6 g conc. HCl/434 g deionized H 2 O) at 35°C. 12 g Butanol were added. After the mixture was stirred for one hour at 35°C, 25.8 g Tetraethyl orthosilicate were added. The mixture was stirred for 24 hours at 35°C followed by ageing for 24 hours at 100°C in polypropylene bottles. The silica was filtered, washed with deionized water and ethanol and dried at 100°C. The calcination was performed by heating the silica to 550°C in five hours and keeping the temperature for six hours. Yield: 7.2 g
Synthesis of the mesoporous carbon:
The synthesis has been performed analogous to a procedure already described in literature. 2 A solution of 0.94 g sucrose and 0.11 g conc. sulfuric acid in 5 g deionized water were added to 1 g of the mesoporous silica template. The water was slowly (within three hours) removed in vacuum. The powder was first heated to 100°C for six hours and then to 160°C for six hours. The resulting material was finely grounded in a mortar before a solution of 0.6 g sucrose and 0.07 g conc. sulfuric acid in 5 g deionized water were added and the described procedure repeated. The pyrolysis was then performed under argon gas by heating the material first to 250°C for one hour, then to 500°C for one hour and finally to 900°C for three hours. The silica template was extracted by grounding the powder finely in a mortar and stirring it in a large excess (400 ml) of an aqueous 25 mass-% sodium hydroxide solution for three days. Yield: 0.45 g.
Analytical methods
NMR-spectra were acquired on a Bruker Avance III 400 spectrometer using CDCl 3 as a solvent. Solid-State NMR spectra were recorded using a Bruker DRX 400 spectrometer. The TEM images were performed on a Zeiss Libra 120 at 120kv acceleration voltage. FT-IR spectra were recorded by using a Perkin Elmer Spectrum 100 spectrometer using ATR unit. Small-angle x-ray scattering (SAXS) measurements were conducted with a Bruker AXS Nanostar. N 2 -physisorptions measurements were recorded on a Micromeritics Tristar. The UV/Vis measurements were done on a Varian Cary 100 scan UV/Vis spectrophotometer equipped with an Ulbricht reflecting sphere. DSC was performed on equipment from Netzsch (STA 429) Line-scan EDX data were acquired on a JEOL JEM 2200FS equipped with an EDX detector. SEM images were acquired on a Zeiss Crossbeam IS40XB instrument.
Electrochemical measurements
Cyclic voltammetry measurements of the materials were performed with a Zahner IM 6 using a three electrode setup with a platinum wire as counter electrode in aqueous electrolytes (c(LiCl) = 5M) versus a Ag/AgCl (3M NaCl) reference electrode; in each case 150mg of the material was placed on a carbon paste electrode; the carbon paste was obtained from BASi. Cyclic voltammetry measurements of the precursor were performed in CH 2 Cl 2 (c(Tetrabutylammonium chloride) = 1M) with a scan rate of 100mV/s versus a Ag/AgCl reference electrode and referenced on ferrocene.
The capacity values are calculated as follows: From the data of the cyclic voltammetry measurements the current is plotted versus the measure time. Integration of the curves yields the charge that is divided by the mass and the voltage range. The following formula is used:
Where C (F/g) is the specific Capacitance, I (t) the measured current, t (s) the measure time, m (g) the mass and ΔV (V) the voltage range.
The capacity values can also be calculated from the galvanostatic charge/-discharge curve using the formula:
Where C (F/g) is the specific Capacitance, I (A) the applied current, Δt (s) the duration for a full charge or discharge, m (g) the mass and ΔV (V) the voltage range.
Impedance was measured with a Zahner IM 6 using a 2 electrode setup with 0 V DC and 10mV AC. Approximately 20mg of material containing 50 mass % (referring to the mass of mesoporous carbon) paraffin binder were used to press pellets with 2.5 tons. The pellet diameter was 0.8cm. The data is fitted/simulated with the program ZView. Specific resistances were calculated using the formula: ρ = R x π x d 2 / 4l ; with ρ = specific resistance; R = resistance; d = pellet diameter; l = pellet height. Specific conductivities were calculated using the formula: σ = 1 / ρ. Pellet thicknesses were measured by SEM by breaking the pellets. The measured NMR-spectra show no impurities. black: measured data; grey: simulation ESI-MS samples measured using positive mode are charged with a cation -usually H + . In the absence of water they are frequently charged with Na + or K + instead.
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S-3: Investigation of the reaction kinetics of the precursor synthesis.
The synthesis of (1) can also be performed in less than five minutes by a few adjustements: a) 0:00 (min:sec) 55.5mg chloranil are suspended in 9mL cyclohexane and the mixture subsequently refluxed. b) 0:10 105.8µL (3-aminopropyl)triethoxysilane and 66µL triethylamine are dissolved in 1mL cyclohexane and added swiftly to the chloranil. The mixture immediately changes its color to purple. The reaction is refluxed for one minute. c) 1:10 The conversion of the reaction is complete. Thereby the color of the mixture got more intense. The reaction is cooled down fast in a waterbath. d) 2:16 The triethylamine hydrochloride salt is filtered of and washed with 10mL
cyclohexane. e) 3:00 The solvent is removed in vacuum. f) 4:57 The product is dried in vacuum and obtained in almost quantitative yields.
The whole video is also available for download.
H-NMR of the product yielded by the fast synthesis
The purity of the product is comparable to (S-2i). At 3.72 and 1.25ppm signals with very small integrals can be assigned to free ethanol, because the synthesis has not been performed throughout under a nitrogen atmosphere. (1) ((I), red) , Silylanil-1@mc before the sol-gelprocess ((II), black) and Silylanil-1@mc ((III), grey) in acetone
The stability of Silylanil-1@mc can further be illustrated when the material is suspended in a solvent e.g. acetone. If the precursor is infiltrated without a following sol-gel-process (II) the solution will be colored purple just as if the pure precursor (I) is dissolved. If however the solgel-process is applied (III), no part of the material is dissolved. SAXS data of mesoporous carbon (grey) and . Decrease in signal intensity results from the pores being filled up with organosilica and developing an electron density similar to the pore walls. However, the position of the main signal at q = 0.80 nm Silylanil-1 @mesoporous carbon Q (1) Energy costs are not included.
